Embryonic stem cell differentiation: the role of extracellular factors.
Embryonic stem (ES) cells have the capacity to self renew and to differentiate into cellular derivatives of the endodermal, ectodermal, and mesodermal lineages. Therefore, ES cells have been used to analyse the effects of exogenous factors on the developmental pattern during in vitro differentiation. By using an in vitro loss-of-function approach based on beta1 integrin-deficient ES cells, it was found that integrin-dependent mechanisms are involved in the regulation of Wnt-1 and BMP-4 expression. Antagonistic effects of the signalling molecules Wnt-1 and BMP-4, morphogens involved in early differentiation events, have been observed in vivo and in vitro: BMP-4 acts as a potent mesoderm inducer, whereas Wnt-1 plays a critical role in the determination of neuroectoderm. Here, we summarise data of ES cell-derived cardiac, myogenic, and neuronal differentiation of wild type and beta1 integrin-deficient ES cells. We present evidence that the interaction of cells with the extracellular matrix via integrins determines the expression of the signalling molecules BMP-4 and Wnt-1, resulting in the activation of the mesodermal and neuroectodermal lineage, respectively. The results support the idea that the influence of the extracellular 'niche' on the developmental fate of pluripotent stem cells is determined not only by soluble factors, but also by the extracellular matrix.